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*See attached Preliminary Amendment Reducing the Number of Claims. 
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LETTER FOR PCT ARTICLE 19 
(PCT SECTION 205) 



I j 1 . Applicant herewith submits replacement sheets(s) number(ed) 11-14 to replace sheet(s) 
number(ed) 1 1-14 originally filed for this application. 

2. In respect of each claim appearing in the international application based on the 
replacement sheets submitted herewith, and in accordance with PCT Section 205, the following 
claim(s) is/are: 

(i) unchanged: claim(s) 2-5, 7-9, 11-24 

(ii) cancelled: claim(s) 0 

(iii) new: claim(s) 0 

(iv) replacement of one or more claims as filed, as follows: 1, 6, and 10 

(v) the result of the division of one or more claims as filed, as follows: 0 



Dear Sir: 

The Search Report dated 08 August 2001 designated three references as being relevant 
to patentability, hi response, claims 1, 6, and 10 have been amended. The amended claim 
and the references are addressed below seriatim. 
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1 . (Amended) An irrigation system comprising: 

each of an irrigation controller and a water application device physically situated at a 

location of a user [user's location], the controller at least partially controlling 

the water application device; 
a distal computer remote from the user location; 

a first communication system that exchanges information between the irrigation 

controller and the distal computer; 
a second communication system that exchanges information between the irrigation 

controller and the user; 
a third communication system that exchanges information between the user and the 

distal computer; [and] 
a fourth communication system that exchanges information between the distal 

computer and a third party[.] ; and 
wherein each of the first communication system the thirrl communication system, and 

the fourth communication system comprise, a public packet switc hed network. 

6. (Amended) The irrigation system of claim 1, wherein the second communication 

system [at least one of the first, third, and fourth communication systems] comprises a 
public, packet switched network. 

10. (Amended) A method of operating an irrigation system comprising: 

physically situating each of an irrigation controller and a water application device 

at a location of a user [user's location]; 
utilizing the controller to at least partially control the water application device; 
providing a first communication system comprising a public, packet swi tched 

network; 

coupling the irrigation controller and a distal computer using [a] the first 

communication system; 
coupling the irrigation controller and the user using a second communication 

system; 

the user entering landscape irrigation operating information into the irrigation 
controller using the second communication system; and 
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the irrigation controller causing at least a portion of the landscape irrigation 

operating information to be transmitted to the distal computer using the 
first communication system. 



Overview nf the claims 

Amended claim 1 recites a user, an irrigation controller, and a water application 
device all physically situated at the user's location. The irrigation controller, the user, a distal 
computer, and a third party exchange information over a plurality of communication systems, 
many of which comprise a public, packet switched network such as the Internet. Support for 
131 amending claim 1 to include a public, packet switched network is disclosed in the Summary 
f'*! of the Invention section of the specification, among other places. Amended claim 10 discloses 
M> an irrigation controller, a user, and a distal computer that are coupled to each other using a 
% plurality of communication systems that include a public packet switched network such as the 
- J 1 Internet. The irrigation controller causes at least a portion of the landscape operating 
O information to be transmitted to the distal computer over the public, packet switched network. 



Diagram of amended claim 1 
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Townsend (T7.S. Paten 1 6076740) 

Overview nf Tnwnspnri 

Townsend teaches an irrigation control system that utilizes a main computer to 
measure weather conditions in a first area, and to measure rainfall in a sub-area of the first 
area. Townsend is directed toward control of irrigation over a large area ("The area in which 
the irrigation is to be controlled is defined. In most cases this will be the greater metropolitan 
area and environs of a large city. . ." (Column 4, lines 3-5)). Townsend teaches that 
communication is linear and travels from an external user to a network computer to a main 
computer to an irrigation controller (Figure 1). 
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Claim 1 

The Office considers claims 1-7 to be anticipated by Townsend. The applicant 
respectfully disagrees with that position, especially in view of the amendments contained herein. 

"Anticipation under 35 USC § 102 requires the disclosure in a single piece of prior 
art of each and every limitation of a claimed invention. . ." Rockwell International Corp. v. 
United States, 147 F.3d 1358, 1363, 47 USPQ2d 1027, 1031 (Fed. Cir. 1998), (emphasis 
added). 

Amended claim 1 (and claims 2-9 by virtue of their dependence on claim 1) recites the 
following limitations that Townsend fails to disclose: 

• a user physically situated at the user's location; 
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• a third party; 

• a plurality of communication systems ("a first communication system", "a 
second communication system", "a third communication system", and "a fourth 
communication system");and 

• "each of the first communication system, the third communication system, and 
the fourth communication system comprise a public packet switched network" 

Distal is defined in the specification as "more than 1 km away" (page 5, line 3). "Third 
party" is defined as "a legal person other than the user" (page 5, line 4). 

Townsend fails to disclose "a user physically situated at the user's location". As 
Townsend teaches a system directed toward control of irrigation over a large area ("The area 
in which the irrigation is to be controlled is defined. In most cases this will be the greater 
metropolitan area and environs of a large city. . ." (Column 4, lines 3-5)), it is not likely that 
the user (the one who controls the irrigation system) is physically situated at the same location 
as the controller. 

Townsend also fails to disclose both a "third party" as defined by the specification, 
and four communication systems. Additionally, Townsend does not teach a communication 
system that comprises a public packet switched network. Since Townsend does not disclose 
all of the limitations of amended claim 1, it does not anticipate amended claim 1 (and claims 
2-9 by virtue of their dependence on amended claim 1). 

With regard to obviousness of claims that are dependent upon claim 1, the Office 
considers claims 8, 9 to be obvious over Townsend. The applicant respectfully disagrees with 
that position, especially in view of the amendments contained herein. Since claims 8 and 9 are 
dependent upon amended claim 1, if amended claim 1 is non-obvious, then claims 8 and 9 are 
also non-obvious. Thus, the following argument is directed at the non-obviousness of claim 
1. Claim 1 recites: 

"a first communication system that exchanges information between the irrigation 
controller and the distal computer; 
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a second communication system that exchanges information between the irrigation 
controller and the user; 

a third communication system that exchanges information between the user and 
the distal computer; 

a fourth communication system that exchanges information between the distal 
computer and a third party; and 

wherein each of the first communication system, the third communication system, 
and the fourth communication system comprise a public packet switched 
network." 

First, Townsend does not teach or suggest a third party at all, and the reference lacks the 
motivation to include a third party since there is no apparent desirability of having a third party. 
Second, there is no teaching or suggestion to exchange information using a first communication 
system, a second communication system, a third communication system, and a fourth 
communication system as amended claim 1 requires. Additionally, there is only one 
communication system taught by Townsend, however there are four communication systems in 
the claimed subject matter (see diagrams above). Thus, communication between the distal 
computer and the irrigation controller, for example, does not pass through any of the other 
components while communication between the irrigation controller and the distal computer in 
Townsend must pass through the main computer. 

Claim 1 0 

The Office considers claims 10-15, 19, and 20 to be anticipated by Townsend. The 
applicant respectfully disagrees with that position, especially in view of the amendments 
contained herein. 

Similar to amended claim 1 above, amended claim 10 recites "physically situating. . .an 
irrigation controller . . .at a location of a user", and using a first, and second communication 
system wherein the first communication system comprises a public packet switched network. 
Additionally, claim 10 provides "a first communication system comprising a public packet 
switched network", and requires that the irrigation controller cause "at least a portion of the 
landscape information (entered by the user) to be transmitted to the distal computer". 
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Townsend fails to disclose these limitations, and therefore does not anticipate claim 10 or any of 
the claims that are dependent upon claim 10. 

Regarding non-obviousness of claim 10, Townsend lacks any teaching or suggestion to 
include more than one communication system, especially one that comprises a public packet 
switched network such as the Internet. 

Millar (TT.S Patent 547Q1QQ) nnrt H irsoh (U.S. Patent 4396149^ 

The Office considers claim 8, 9, 16, 17, 21-24 to be obvious over Miller and claim 18 
to be obvious over Hirsch. Since all of these claims are dependent upon either claim 1 or 
claim 10, the need to argue these claims is obviated subject to the allowance of claims 1 and 
10. 



Fish & Associates, LLP 
1440 N. Harbor Blvd., Suite 706 
Fullerton, CA 92835 USA 
Tel: 714-449-2337 
Fax: 714-449-2339 



Respectfully submitted, 




Robert D. Fish, Esq. 
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CLAIMS 

is claimed is: 
An irrigation system comprising: 

each of an irrigation controller and a water application device physically situated at a 
location of a user, the controller at least partially controlling the water 
application device; 

a distal computer remote from the user location; 

a first communication system that exchanges information between the irrigation 

controller and the distal computer; 
a second communication system that exchanges information between the irrigation 

controller and the user; 
a third communication system that exchanges information between the user and the 

distal computer; 

a fourth communication system that exchanges information between the distal 

computer and a third party; and 
wherein each of the first communication system, the third communication system, and 

the fourth communication system comprise a public packet switched network. 

The irrigation system of claim 1, wherein the exchange of information between each 
of the irrigation controller and the distal computer, the irrigation controller and the 
user, the user and the distal computer; and the distal computer and a third party, are 
bi-directional. 

The irrigation system of claim 1, further comprising a microprocessor disposed in the 
irrigation controller, that facilitates the exchange of information between the irrigation 
controller and the distal computer. 

The irrigation system of claim 1, further comprising a microprocessor disposed in a 
second unit separate from the irrigation controller, that facilitates the exchange of 
information between the irrigation controller and the distal computer. 

The irrigation system of claim 1, further comprising a storage device that stores data 
at the user location. 
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6. The irrigation system of claim 1, wherein the second communication system 
comprises a public, packet switched network. 

7. The irrigation system of claim 1 wherein the first communication system comprises a 
two-way pager. 

8. The irrigation system of claim 1 wherein the first communication system comprises a 
web page interface. 

9. The irrigation system of claim 1, wherein the second communication system 
comprises a dedicated link between the controller and a personal computer. 

10. A method of operating an irrigation system comprising: 

physically situating each of an irrigation controller and a water application device 

at a location of a user; 
utilizing the controller to at least partially control the water application device; 
providing a first communication system comprising a public packet switched 

network; 

coupling the irrigation controller and a distal computer using the first 

communication system; 
coupling the irrigation controller and the user using a second communication 

system; 

the user entering landscape irrigation operating information into the irrigation 
controller using the second communication system; and 

the irrigation controller causing at least a portion of the landscape irrigation 

operating information to be transmitted to the distal computer using the 
first communication system. 

11. The method of claim 1 0 wherein the step of entering the landscape irrigation operating 
information comprises the user entering the landscape irrigation operating information 
into a personal computer, and the personal computer transmitting the information to 
the irrigation controller via the second communication system. 

12. The method of claim 1 0, further comprising: 
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6. The irrigation system of claim 1, wherein the second communication system 
comprises a public, packet switched network. 

7. The irrigation system of claim 1 wherein the first communication system comprises a 
two-way pager. 

8. The irrigation system of claim 1 wherein the first communication system comprises a 
web page interface. 

9. The irrigation system of claim 1, wherein the second communication system 
comprises a dedicated link between the controller and a personal computer. 

1 0. A method of operating an irrigation system comprising: 

physically situating each of an irrigation controller and a water application device 

at a location of a user; 
utilizing the controller to at least partially control the water application device; 
providing a first communication system comprising a public packet switched 

network; 

coupling the irrigation controller and a distal computer using the first 

communication system; 
coupling the irrigation controller and the user using a second communication 

system; 

the user entering landscape irrigation operating information into the irrigation 
controller using the second communication system; and 

the irrigation controller causing at least a portion of the landscape irrigation 

operating information to be transmitted to the distal computer using the 
first communication system. 

1 1 . The method of claim 1 0 wherein the step of entering the landscape irrigation operating 
information comprises the user entering the landscape irrigation operating information 
into a personal computer, and the personal computer transmitting the information to 
the irrigation controller via the second communication system. 
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The method of claim 10, further comprising: 



providing the controller with a microprocessor programmed to receive additional 

information from the distal computer via the first communication system; and 

the microprocessor determining an irrigation schedule based at least in part on the 
landscape irrigation operating information from the user, and the additional 
information from the distal computer. 

13. The method of claim 1 2, further comprising: 
providing the controller with local water usage data; and 

the microprocessor determining an irrigation schedule based at least in part on the 
water usage data. 

1 4 . The method of claim 1 3 wherein the step of determining an irrigation schedule further 
includes the microprocessor computing a desired quantity of water to be applied to a 
landscape at the user's location for a specific period of time. 

1 5 . The method of claim 1 4 wherein the period of time is at least one day. 

1 6 . The method o f claim 1 3 wherein the additional information from the distal computer 
includes weather data, and further comprising the microprocessor computing an ETo 
value. 

17. The method of claim 1 6 further comprising the microprocessor comparing the ETo 
value to the desired quantity of water applied to the landscape. 

1 8. The method of claim 13, wherein the water usage data includes water pressure data. 

19. The method of claim 1 3 , further comprising coupling the user and the distal computer 
using a third communication system; 

20. The method of claim 13, further comprising coupling the distal computer and a third 
party using a fourth communication system. 

2 1 . The method of claim 1 3 further comprising the microprocessor sending a warning to 
the user via the second communication system when an aspect of the irrigation system 
falls outside of a predetermined parameter. 
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22. The method of claim 13 further comprising the microprocessor preventing an 
operation of the irrigation system when the irrigation system falls outside of the 
predetermined parameters. 

23. The method of claim 13 wherein the information transmitted to the distal computer 
comprises a calculated estimate of water actually applied at a station for a time period. 

24. The method of claim 23 wherein the information transmitted to the distal computer 
further includes a relationship between the calculated estimate of water actually 
applied at a station for a time period, and a computed ETo for the station for the time 
period. 



ill 

u 
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INTERACTIVE IRRIGATION SYSTEM 

Field of the Invention 

The field of the invention is irrigation systems. 

Background of the Invention 

In arid areas of the world water is becoming one of the most precious natural resources. 
Meeting future water needs in these arid areas may require aggressive conservation measures. 
This in turn requires irrigation systems that apply water to the landscape based on the water 
requirements of the plants. Many irrigation controllers have been developed for automatically 
controlling application of water to landscapes. Knovvu irrigation controllers range from simple 
devices that control watering times bas.ed upon fixed schedules, to sophisticated devices that 
vary the watering schedules according to local geography and climatic conditions. 

With respect to the simpler types of irrigation controllers, a homeowner typically sets a 
watering schedule that involves specific run times and days for each of a plurality of stations, 
and the controller executes the same schedule regardless of the season or weather conditions. 
From time to time the homeowner may manually adjust the watering schedule, but such 
adjustments are usually only made a few times during the year, and are based upon the 
homeowner's perceptions rather than the actual watering needs. One change is often made in the 
late spring when a portion of the yard becomes brown due to a lack of water. Another change is 
often made in the late fall when the homeowner assumes that the vegetation does not require as 
much watering. These changes to the watering schedule are typically insufficient to achieve 
efficient watering. 

More sophisticated irrigation controllers usually include some mechanism for 
automatically making adjustments to the irrigation run times to account for daily envircmnental 
variations. However, due to the complexity of these irrigation controllers, the homeowner, after 
the irrigation controller is initially installed, makes few if any changes to the irrigation controller 
settings and may not even check if the irrigation controller is operating properly unless the 
landscape plant material begins browning and/or dying. 

Additionally, since these irrigation controllers automatically operate the irrigation system 
the homeowner makes no preparation for someone to check the system when they are absent 
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from their residence for an extended period of time, such as on a vacation. The irrigation 
controller is just a machine and for any number of reasons the irrigation controller may not 
continue to operate correctly, such as if the electricity to the residence is temporarily turned off. 

Because of user disinterest and/or lack of knowledge in the operation of present 
5 automatic irrigation systems, there exists a need for a cost-effective method to assist the 

irrigation user in the attaining of more efficient irrigation of the landscape and in the regular 
monitoring of the operation of the irrigation system. 

There are irrigation systems that are entirely or partly controlled by a distal computer that 
is located at a remote site from the irrigation controller. One such system disclosed in US Patent 

10 No. 5,208,855, issued May 1993, to Marian, broadcasts potential evapotranspiration (ETo) 

values for multiple geographic zones. Irrigation controllers receive and extract appropriate data 
for the local conditions, and then use the extracted data to calculate run times. However, there is 
no regular monitoring, other than by the user, of whether the irrigation controllers actually 
utilized and modified the irrigation schedule based on the broadcast ETo values. Another 

1 5 irrigation system disclosed in US Patent No. 5,696,67 1 , issued December 1 997, and US Patent 
No. 5,870,302, issued February 1999, both to Oliver, uses a central computer to compute a 
watering factor that is sent to the irrigation site to modify the watering schedule at the site. The 
watering factor is partially based on information the central computer receives from the 
irrigation site. As with the above patent, so also with this patent, there is no monitoring of 

20 whether the irrigation controller is applying the information transmitted from the central 
computer in the irrigating of the landscape. 

A large irrigation system disclosed in US Patent No. 5,479,339 issued December 1995 to 
Miller, has management personnel located remote from the irrigation site and operators located 
at the irrigation site. Information is transmitted from the irrigation site to management personnel 
25 so they can monitor the quantity of water that is applied at the irrigation site. Irrigation systems 
such as these are either to large or their cost would prohibit their use on residential sites and 
smaller commercial landscape sites. 

In addition to the above listed problems with existing known irrigation systems, there are 
also no known irrigation systems that communicate with the user on how efficient their 
30 irrigation system is operating and/or provide them with information on how they can improve 
the efficiency in the operation of their irrigation systems. 
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Current computer technology allows information to be electronically transmitted 
between two computers. Also, computers at remote locations are being used to control some 
types of devices. One such system disclosed in US Patent No. 6,053,844, issued April 2000, to 
Clem uses a computer at a remote site to directly control a fitness device via an Internet system. 
The user of the fitness device can also interact on-line with a fitness expert to engage in real time 
two way communications. 

The present invention uses a distal computer at a remote site to assist the irrigation user 
in attaining more efficient irrigation of the landscape and the distal computer, at the remote site, 
monitors the operation of the irrigation system. In a preferred embodiment of the present 
invention the distal computer, at the remote site, communicates with an irrigation controller at 
the user's site, with the user, and with a third party via the Internet system. 

Summary of the Invention 

In various aspects of the invention, an irrigation system exchanges information between 
an irrigation controller and a distal computer, between the irrigation controller and a user, 
between the user and the distal computer, and between the distal computer and a third party. 

In preferred embodiments at least one of the first, second, third, and fourth 
communication systems may comprise a public, packet switched network such as the Internet. 
More preferably more than one, or even all of the one of the first, second, third, and fourth 
communication systems comprises such a network. In still other embodiments, the second 
communication system may advantageously comprise a direct, hard-wired link. Exchange of 
information may be bi-directional. 

In especially preferred embodiments a microprocessor is disposed in the irrigation 
controller at the user location, and is programmed for transmitting information, receiving 
information, and controlling operation of the irrigation controller. 

The information transmitted among two or more of the user, controller, distal computer, 
and third party may advantageously include water usage data, weather data, actual water ETo 
data, and so forth. ETo may be provided to the controller, or calculated or estimated by the 
controller. 
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The microprocessor in the controller may advantageously be programmed to detect 
problems with the irrigation. This is preferably accomplished by setting one or more 
parameters within which the irrigation system should operate. If the operation of the irrigation 
system falls outside of the parameters, a warning may be sounded to the user, distal computer, or 
5 third party. Severe problems may result in shut down of one or more aspects of the irrigation 
system. 

In yet another aspect of preferred systems, the user may be able to obtain information 
regarding the irrigation system from the distal computer. Such Information may include 
Z operating parameters such as irrigation run times, irrigation water flow data, irrigation water 
110 pressure data, and computed parameters such as computed ETo, total water applied to the 
7 landscape during a specified time period, percent of ETo actually applied, and educational 
3 information on water conservation. Similar information may be made available to a water 
ri district or other third party. 

Various objects, features, aspects, and advantages of the present invention will become 
5 il5 more apparent from the following detailed description of preferred embodiments of the 
Z invention, along with the accompanying drawings in which like numerals represent like 
II components. 

Brief Description of the Drawings 

Figure 1 is a list of four communication systems 

20 Figure 2 is a schematic representation of an interactive irrigation system according to the 

present invention. 

Figure 3 is a schematic of an irrigation controller. 

Detailed Description 

As used herein, an "irrigation controller" is a physical device that controls operation of 
25 one or more water application devices according to a schedule, and is situated locally (i.e., 
within 1 kilometer (km) of any of the water application devices being controlled). The term 
"user" is taken to mean a natural person who has at least some interaction with the irrigation 
controller, and is situated locally to the controller during a relevant time period. "Water 
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application devices" are physical devices that distribute water to plants. Typical water 
application devices are sprinklers, drippers, sprayers, and so forth. The term "remote" with 
respect to an irrigation controller is taken to mean more than 1 km away from the irrigation 
controller. The term "third party" is used herein to mean a legal person other than the user. A 
5 third party need not be a physical person, and may well be a water district or other government 
agency. 

The term "communication system" is used in a very broad sense herein to mean any 
system used to communicate information. Contemplated communication systems may be 
analog or digital, the information may be carried by wires, radio waves, infra-red, light, sound, 

J 10 or any other energy waves, packet switched or not, involve dedicated or non-dedicated lines, 
may be public or private, or any combination of these. Bi-directional communication systems 

I may or may not be duplex (i.e. carrying signals in both directions at the same time). 

Contemplated communication systems may use any appropriate hardware. For example, 
communication between an irrigation controller and a user may employ a key pad for entering 

;T5 data into the irrigation controller, and an LED display for transmitting information from the 
irrigation controller to the user. Alternatively, sound may be used, such as where a user 

I provides information to the irrigation controller using voice, and the irrigation controller talks to 

? the user using synthesized speech. In yet other embodiments, a user may communicate with an 
irrigation controller located in the garage of a personal residence, through a personal computer 

20 (PC) type keyboard and display screen located in a bedroom of the residence. The link may be 
hard wired, or it may utilize any other suitable connection, such as the public, packet switched 
network known as the Internet. Storage devices may again be any suitable information storage, 
including hard drive, floppy disk, RAM, ROM, and so forth. 

The term "personal computer" means any general purpose computing device that is 
25 capable of running at least word processing, either from a local source or from an application 

service provider. Examples are a desk top or laptop computers, very thin clients such as Internet 
TV, and relatively low capacity equipment such as Palm Pilot™ or other hand-held computers. 

Figure 1 shows four communication systems that exchange information in preferred 
embodiments of the present invention. The first communication system exchanges information 
30 between an irrigation controller and a distal computer. The second communication system 
exchanges information between the irrigation controller and a local user. The third 
communication system exchanges information between the user and a distal (also referred to as a 
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"host" computer). The fourth communication system exchanges information between the distal 
computer and a third party. All of these communication systems are preferably bi-directional. 
Any suitable communication language can be used to communicate information across any of 
the communication systems. 

5 Under the definitions set forth herein, aspects of some of these communications systems 

are already known. For example, it is already known to bi-directionally exchange some types of 
information between an irrigation controller and a distal computer, and between the irrigation 
controller and the user. However, both the exchange of irrigation information between the distal 
computer and the user, and between the distal computer and a third party are thought to be novel 
plO for irrigation systems. 

ci 

J*f Figure 2 is a schematic representation of an interactive irrigation system according to the 

p present invention. The distal computer 10 of Figure 1 is interactively connected to an irrigation 
l.r controller 20 at a user's location 32 via the first communication system 1 . The first 
* communication system 1 is preferably an Internet system, but may alternatively or additionally 

yA5 comprise some other type of communication system such as a telephone system, a radio system, 
H a pager system, two-way pager system, or any other suitable system. An irrigation controller 
|*l interface 22 is provided for coupling the irrigation controller 20 to the network connection 
5 y device 13. The network connection device 13 can be a network computer, a personal computer, 
a cable television box, or any other suitable connection device. Information is preferably 
20 transmitted between the irrigation controller interface 22 and the network connection device 1 3 
through a serial communication channel 21. 

The first communication system 1 permits the distal computer 10 to transmit control 
information to the irrigation controller 20. The control informaiion may include irrigation start 
times 24, irrigation run times 25, and contingency rules that prevent the irrigation controller 20 
25 from operating upon detection of one or more problem conditions. The control information is 
preferably derived from information inputted, received and/or stored in the distal computer 10. 
The first communication system 1 also permits the irrigation controller 20 to transmit irrigation 
information to the distal computer 10. Such information may advantageously include irrigation 
water flow data 26 and water pressure data 27 (See also Figure 3). 

30 The second communication system 2 allows the user 15 to communicate with the 

irrigation controller 20. Since both user 1 5 and controller 20 are local, this could 



-6- 



Attorney Docket No. 302.16-PCT 

advantageously be accomplished through a keypad 233 physically located on the irrigation 
controller 20 (See Figure 3), or in some manner hard wired to the controller 20. Other systems 
are, however, also contemplated. It is especially contemplated that the user 15 could 
communicate with the irrigation controller 20 using a desktop computer or laptop computer. 
5 Such embodiments may be well appropriate where the controller 20 is in a barn or garage, and 
the user 15 is operating the controller 20 from within a nearby house or office. 

The third communication system 3 is used to transfer information between the user 15 
and the distal computer 10, and may also advantageously comprise an Internet system. To this 
end the user 1 5 may employ a computer, for example, a personal computer 13 with an Intel 
□ 10 Pentium processor and a fast modem. An Internet browser 14 is preferably coupled to the 
i"l personal computer 13, and is used to provide interactive connection with the distal computer 10. 

H Among other things, the user 15 may input relatively fixed landscape irrigation operating 

13 

B g information such as the size, drainage, crop layout, and so forth, and relatively variable 

$ 1 landscape irrigation operating informaticn such as irrigation water flow data 26 and water 

f 31 5 pressure data 27. 

The distal computer 1 0 may advantageously combine the landscape irrigation 
information with other types of information to derive an irrigation schedule to be downloaded 
into the irrigation controller 20. Such additional information may include one or more of daily 
weather data and/or historic ETo values from the user's site or a site with similar meteorological 

20 conditions, daily irrigation water flow data 26, and daily irrigation water pressure data 27. It is 
especially contemplated that the irrigation schedule will be designed to provide efficient 
irrigation of the landscape with a minimum waste of water. This may involve comparing a 
computed quantity of water that was applied to the landscape at the user location against an ETo 
value for that landscape. Differences in these values may be stored, and made available to the 

25 user 1 5 and third parties 1 1 . 

The distal computer 10 may also be programmed to detect problems with the irrigation 
system at the user location 32. This can be accomplished by setting parameters within which the 
irrigation system, at the user location 32, is determined to be operating effectively. If operation 
of the irrigation system falls outside of one or more of the parameters, this indicates that a 
30 problem with the irrigation system may exist. For example, if the total quantity of water to be 
applied to the landscape during each scheduled irrigation is determined to be approximately 100 
gallons, then upper and lower threshold parameters for total water application could be set at 90 
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gallons and 110 gallons, respectively. A problem with the irrigation system would be indicated 
if the quantity of water, applied during any scheduled irrigation, was less than 90 gallons or 
more than 1 1 0 gallons. A lower than normal quantity of applied irrigation water could indicate 
plugged heads, and a higher than normal quantity of applied irrigation water could indicate 
5 broken irrigation lines or sprinkler heads. If problems with the irrigation system at the user 
location 32 are detected, then the distal computer 10 may warn the user 15 using a visible or 
audible signal, and/or send control commands to the irrigation controller 20 to prevent the 
irrigation controller 20 from operating. 

Due to cost or for other reasons, presently installed irrigation controllers may not be able 
10 to be interactively coupled with the distal computer 10. In such cases it is contemplated that the 
third communication system may at least partially substitute for the first communication system. 
For example, it is contemplated that a user 15 may obtain the irrigation schedule from the distal 
computer 10 through the third communication system 3, and program the irrigation controller 20 
directly using the second communication system 2. One scenario is for the user 15 to access the 
1 5 irrigation schedule using a browser program on personal computer 13 and a web site hosted by, 
or at least controlled by the distal computer 10. Such access can be protected by user 
identification code and password. 

The fourth communication system 4 is used to provide information to a third party. The 
information thus provided may include operating information such as irrigation start times 24, 

20 irrigation run times 25, irrigation water flow data 26, irrigation water pressure data 27, total 
quantity of water applied to the landscape during a specified time period, and the percent the 
actual water applied to the landscape represents of the ETo value for the same time period. 
Where the third party is a water district, this information could be used for billing purposes, 
monitoring purposes, or for many other reasons. Educational information may travel in the 

25 other dire^nn, from third party 1 1 to distal computer 10, and then on to the user 15, or from 
third party 1 1 directly to the user 15. 

In Figure 3 an irrigation controller 20 generally includes a microprocessor 220, an on- 
board memory 210, some manual input devices 230 through 232 (buttons and/or knobs), 
preferably an irrigation user keypad 233 for entering irrigation identifying information, an 
30 input/output (I/O) circuitry 221 connected in a conventional manner, a display screen 250, 
electrical connectors 260 which are connected to a plurality of irrigation stations 270 and a 
power supply 280, a rain detection device 291, a flow sensor 26, and a pressure sensor 27. Each 
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of these components by itself is well known in the electronic industry, with the exception of the 
programming of the microprocessor in accordance with the functionality set forth herein. 

A class of irrigation systems according to the present invention comprises an irrigation 
controller and a plurality of water application devices that are physically situated at a user's 
5 location. The controller at least partially controls the water application devices. A first 
communication system exchanges information between the irrigation controller and a distal 
computer, a second communication system exchanges information between the irrigation 
controller and the user, a third communication system exchanges information between the user 
and the distal computer; and a fourth communication system that exchanges information 

10 between the distal computer and a third party. At least one of these irrigation systems is 

preferably bi-directional, and in especially preferred embodiments all of these communication 
systems are bi-directional. At least one of the first, third, and fourth communication systems 
may advantageously comprise a public, packet switched network, and more preferably 
comprises an Internet connection that makes use of a web page interface. One or more of the 

15 communication systems may involve a dedicated link. One or more of the communication 
systems may involve a pager, and especially a two-way pager. Microprocessors are 
advantageously included in at least the irrigation controller and the distal computer to facilitate 
the communications. The microprocessor at the user location may operate a RAM, ROM, or 
other data storage device. 

20 A class of inventive methods according to the present invention include physically 

situating each of an irrigation controller and a water application device at a user's location; 
utilizing the controller to at least partially control the water application device; coupling the 
irrigation controller and a distal computer using a first communication system; coupling the 
irrigation controller and the user using a second communication system; the user entering 

25 landscape irrigation operating information into the irrigation controller using the second 

communication system; and the irrigation controller causing at least a portion of the landscape 
irrigation operating information to be transmitted to the distal computer using the first 
communication system. 

The controller may advantageously be provided with a microprocessor programmed to 
30 receive information from the distal computer and/or local water usage data from local sensors. 
An irrigation schedule may be determined by the microprocessor in the controller, a 
microprocessor in the distal computer, or any combination of the two. The irrigation schedule 
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may advantageously involve computing a desired quantity of water to be applied to a landscape 
at the user's location for a day, week, month, or other specific period of time. Computations may 
also advantageously include computing an ETo value, and comparing ETo to the desired 
quantity of water to be applied to the landscape, and/or the actual water usage. Water usage may 
5 in turn be correlated with water pressure date. 

Preferred methods may also include a third communication system that couples the user 
and the distal computer. More preferred methods may include a fourth communication system 
that couples the distal computer and a third party. The third party may thereby be apprised of 
^ many different types of information, including a calculated estimate of water actually applied at 
"10 a station for a time period, and a relationship between the calculated estimate of water actually 
i Jj applied at a station for a time period and a computed ETo for the station for the time period. 

Normal, or at least predetermined, operating parameters may be implemented with 
fft warnings being provided to the user or to third parties when operating conditions fall outside the 

normal parameters. In some instances one of the microprocessors may be used to prevent an 
f-Al 5 operation of the irrigation system when the irrigation system falls outside of the predetermined 
H parameters. 

f II Thus, specific systems and methods of interactive irrigation systems have been disclosed. 

It should be apparent, however, to those skilled in the art that many more modifications besides 
those described are possible without departing from the inventive concepts herein. The inventive 
20 subject matter, therefore, is not to be restricted except in the spirit of the appended claims. 
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CLAIMS 

What is claimed is: 

1 . An irrigation system comprising: 

each of an irrigation controller and a water application device physically situated at a 
user's location, the controller at least partially controlling the water application 
device; 

a distal computer remote from the user location; 

a first communication system that exchanges information between the irrigation 

controller and the distal computer; 
a second communication system that exchanges information between the irrigation 

controller and the user; 
a third communication system that exchanges information between the user and the distal 

computer; and 

a fourth communication system that exchanges information between the distal computer 
and a third party. 

2. The irrigation system of claim 1 , wherein the exchange of information between each of 
the irrigation controller and the distal computer, the irrigation controller and the user, the 
user and the distal computer; and the distal computer and a third party, are bi-directional. 

3 . The irrigation system of claim 1 , further comprising a microprocessor disposed in the 
irrigation controller, that facilitates the exchange of information between the irrigation 
controller and the distal computer. 

4. The irrigation system of claim 1 , further comprising a microprocessor disposed in a 
second unit separate from the irrigation controller, that facilitates the exchange of 
information between the irrigation controller and the distal computer. 

5 . The irrigation system of claim 1 , further comprising a storage device that stores data at 
the user location. 

6. The irrigation system of claim 1 , wherein at least one of the first, third, and fourth 
communication systems comprises a public, packet switched network. 
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7. The irrigation system of claim 1 wherein the first communication system comprises a 
two-way pager. 

8. The irrigation system of claim 1 wherein the first communication system comprises a 
web page interface. 

9. The irrigation system of claim 1, wherein the second communication system comprises a 
dedicated link between the controller and a personal computer. 

10. A method of operating an irrigation system comprising: 

physically situating each of an irrigation controller and a water application device at a 
user's location; 

utilizing the controller to at least partially control the water application device; 
coupling the irrigation controller and a distal computer using a first communication 
system; 

coupling the irrigation controller and the user using a second communication system; 
the user entering landscape irrigation operating information into the irrigation controller 

using the second communication system; and 
the irrigation controller causing at least a portion of the landscape irrigation operating 

information to be transmitted to the distal computer using the first 

communication system. 

1 1 . The method of claim 10 wherein the step of entering the landscape irrigation operating 
information comprises the user entering the landscape irrigation operating information 
into a personal computer, and the personal computer transmitting the information to the 
irrigation controller via the second communication system. 

12. The method of claim 10, further comprising: 

providing the controller with a microprocessor programmed to receive additional 

information from the distal computer via the first communication system; and 

the microprocessor determining an irrigation schedule based at least in part on the 
landscape irrigation operating information from the user, and the additional 
information from the distal computer. 
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1 3 . The method of claim 1 2, further comprising: 
providing the controller with local water usage data; and 

the microprocessor determining an irrigation schedule based at least in part on the water 
usage data. 

1 4. The method of claim 1 3 wherein the step of determining an irrigation schedule further 
includes the microprocessor computing a desired quantity of water to be applied to a 
landscape at the user's location for a specific period of time. 

1 5 . The method of claim 1 4 wherein the period of time is at least one day. 

16. The method of claim 13 wherein the additional information from the distal computer 
includes weather data, and further comprising the microprocessor computing an ETo 
value. 

1 7. The method of claim 1 6 further comprising the microprocessor comparing the ETo value 
to the desired quantity of water applied to the landscape. 

18. The method of claim 1 3, wherein the water usage data includes water pressure data. 

19. The method of claim 13, further comprising coupling the user and the distal computer 
using a third communication system; 

20. The method of claim 13, further comprising coupling the distal computer and a third 
party using a fourth communication system. 

2 1 . The method of claim 1 3 further comprising the microprocessor sending a warning to the 
user via the second communication system when an aspect of the irrigation system falls 
outside of a predetermined parameter. 

22. The method of claim 13 further comprising the microprocessor preventing an operation 
of the irrigation system when the irrigation system falls outside of the predetermined 
parameters. 

23. The method of claim 13 wherein the information transmitted to the distal computer 
comprises a calculated estimate of water actually applied at a station for a time period. 
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24. The method of claim 23 wherein the information transmitted to the distal computer 

further includes a relationship between the calculated estimate of water actually applied 
at a station for a time period, and a computed ETo for the station for the time period. 



I- 
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ABSTRACT 

An interactive irrigation system exchanges information between an irrigation controller 
and a distal computer, between the irrigation controller and a user, between the user and the 
distal computer, and between the distal computer and a third party. The information is 
preferably exchanged over an Internet communication system. The exchanged information 
includes the following: irrigation scheduling; quantity of water applied to the landscape at the 
user location, which is compared to ETo values; warnings to users when potential problems with 
their irrigation systems are detected; and other irrigation information that is useful to the user or 
a third party. 
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